In many operating rooms, it is common practice to reuse disposable plastic syringes for several injections to the same patient or to different patients. There are some warnings in the literature stating that this practice could expose patients to infection hazards; the syringes being contaminated after more than one filling.~ 3 However, in reviewing the literature we foand only one related detailed study.t Blogg et el. demonstrated by an experimental method that mishandling the plunger of a syringe can contaminate it after multiple refills. In that study, all the glass syringes and 50 per cent of the plastic syringes were contaminated after the second refill, and all the plastic
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Ptease address correspondence to: Dr. Claude A. Tr~pa niet, D~partement d'anestla~sie, H6pital de l'Enfant-Jrsus, 1401, 1Be rue, QuEbec, G1J IZ4. syringes after the fifth refill. In the second part of their investigation, they collected randomly 100 plastic syringes used in operating room and ICU for repeated injections. The culture revealed a contamination rate of eight per cent, half with pathogenic organisms.
In our operating rooms, the same plastic syringes with the same needles are used for repeated injections to different patients in the same operating room during the same day. We were concerned that these syringes could have a high contamination rate, making them a serious infection hazard to our patients. In order to investigate this possibility, we did a mierobiologic survey of the syringes used in our current practice.
Methods
Two hundred syringes were submitted to the microbiology laboratory to detect bacterial growth. They were divided in two groups. Group I, the study group, included seventy-five 5 ml syringes used for repeated injections of succinylcholine or atracurium and twenty-five 10 ml syringes used for repeated injections of fentanyl or safentanil. These syringes were collected among the most frequently reused in our operating rooms. Each syringe was used during a period of seven hours for several injections to different patients, was handled by the same anaesthetist, who wore no gloves. The syringes were stored on the anaesthesia cart.
Group two, the control group, included seventy-seven 5 ml synnges used for injections of succinylcholine or atracurium and twenty-three 10 ml syringes used for injections of fentanyL These syringes were filled only once and used for one patient only.
For both groups the injections were made into the injection sites of the intravenous lines, never directly into the patient's vein. The IV set used was the Travenol JC0127, which includes a check valve. Immediately after use, the empty syringes with their needles were sent to the laboratory. Five or ten ml of trypticase soy broth (TSB) were aseptically aspirated into the syringes with the needle. Then 0.2 ml were plated on blood agar (BA), The incubation was under aerobic conditions at 35 ~ C, for 72 hours for BA and 14 days for TSB. Any bacterial growth was noted and the organism(s) were identified according to the regular standards used in bacteriology laboratories. In order to detect any sign of bacteraemia, we reviewed the charts of all the patients who had been exposed to one of the syringes that showed o positive culture. We looked for one of the following signs of bacteraemia: body temperature over 38.5 ~ C, any observation of an infectious episode, any positive bacteria3, culture or any use of antibiotics, except for prophylaxis. From a typical working day in our operating room, we evaluated how many syringes and needles are used in our current practice and how many would be required if the syringes were used only once. Then we estimated the costs for one year.
Results
In the study group, seventy-five 5 ml syringes with a mean refi Iling rate of 3.59 and twenty five 10 ml syringes vdth a mean refilling rate of 3.56 were cultured. The global mean refilling rate was 3.58. The bacterial culture revealed three contaminated syringes in both the control and study group. The bacteriological data are summarized in the Table. The global contamination rate in each group was three per cent. All the other cultures were negative after 14 days. No patient exposed to the contaminated syringes had any clinical evidence of bacteraemia or sepsis upon reviewing charts with the methodology stated above.
We currently use about 25,000 disposable plastic syringes for approximately 10,000 cases per year. Replacing every empty syringe with a new one would mean using about 56,000 syringes. This would imply a 110 per cent increase in the expenses related to syringes and needles which in our practice means an increase of $5,000.00/year.
Discussion
In Group I, we purposely examined the most frequently reused syringes in our practice. As a result, the average filling rate of the syringes (3,58) overestimates the average filling rate in our operating room (2.1 in a typical day survey). Even then, we found exactly thc same contamination rate in both the study and the control groups. Blogg et al. found that contamination increases with the number of refilling; however, in their study the gloved right hand of the investigator had been previously dipped into a culture of Serratia marcescens. 1 This is obviously not equivalent to the usual clinical setting and our data suggest thai refilling is a minor factor in bacterial contamination of plastic syringes. More likely sources of contamination are the puncture of the injection site, recapping of the needle and mishandling by the anaesthetist.
Our incidence of contamination is less than half that which Blogg et aL reported in the second part of their study, t Two possible reasons for this difference might be considered: first, a difference in the physical characteristics of our syringes could make them less susceptible to contamination than those used by Blogg (e.g., better seal of the plunger); secondly, differences in working habits between the two groups (e.g., frequency of handwashing, storage of the syringes during the procedure, etc.}. It is doubtful that this difference can be explained by our bacteriological technique, Blogg et at. do not describe theirs, but they report incubation for only 48 hours. We incubated the blood agar for 72 hours and TSB for fourteen days. Enriched broth like TSB provides fertilization of organisms present in very small number and facilitates isolation of even fastidious organisms. 4 The cost related to the syringes and needles is another important factor that must be considered. A review of these costs in our operating rooms over ~ne year showed that using a sterile syringe for each reinjection would imply a 110 per cent cost increase which in our practice (approximately 10,000 cases/year) is equivalent to $5,000.00/year. In the actual trend of cost-containment effort, this is not a negligible figure and must be taken into account. Furthermore, this number would be increased several fold if the cost of the discarded drugs were included in the calculation.
Our data indicate, that the incidence of bacterial contamination does not justify changing syringes for every ease. However, another possible hazard is the contamination of the needle or syringe by the patient's blood refluxing in the IV tubing with the risk of cross-infections between patients. One study indicates that it is a possibility, but the authors do not mention if their IV tubing bad a check valve like our material, s Further studies of the ability of check valves to prevent blood reflux are needed before we can affirm the total safety of reusing syringes.
